Math 211; Statistics ‘ March 22, 2018

Spring 2018, EXAM 1

Instructions: There are five questions in this exam,” Please inspect the exam and make sure you
have all 5 questions. You may only use your calculator and Ad-size one page of help sheet. Do
all your work on the paper provided.

Remember: You must show your work to get proper credit.

Academic Honesty Code: Kog University Academic Honesty Code stipulates that “copying from
others or providing answers or information, written or oral, to others is cheating.” By taking this
exam, you are assuming full responsibility for observing the Academic Honesty Code.
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Question 1: (22 Points] a) {10 points) A certain genetic defect is known to exist in 1% of the people in
the population. As a result of a special test, there is a 90% chance that the test detects the defect. This is
called a true positive resuit. On the other hand, the test gives a false positive result 8% of the time (that
is, there is no defect in fact, but the test wrongly concludes that there is), If a person gets a positive test
result, what is the probability that s/he actually has the genetic defect?
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b) (6 points} Suppose that 5 people, including you and a friend, line up at random. That is, all 5 of

you form a queue at a random order. What is the probability that two people are standing between
you and your friend? ' -
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¢} (6 points) A pack of 20 microprocessors has arrived to a store. 4 out of the 20 processors in the
pack are actually defective. For quality control, the store manager randomly checks 3

microprocessors. Find the probability that the manager finds at least one defective processor in the
check.
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Question 2: (20 Points)

a) (10 points) Draw the density scale histogram of the following data for Serum cholesterol (mmol/L)

jevels measured on a sample of 25 stroke (=felg) patients.

3.3,3.4,3.6,3.7,3.8,3.8,4.4,4.5,4.8,5.0,54,5.5, 5.5, 5.6,5.7, 5.9, 6.1,6.2,6.3, 7.0,
7.1,72,7.6,7.7.7.8
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b) (10 points) The joint probability distribution of the length X and the width Y (in some specific unit)
of parcels in a land for urban development is given in the following table.

x| 1 “ 2 3
y

1 0.10 0.28 0.06
2 0.22 0.22 0.12

Find the distribution of the area W = XY of a randomly selected parcel from this land.
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Question 3: (25 Points) Consider the joint prabability density function of X and .Y given by
foroy) =22, 220y 20
a) (10 points) Find the pdf and the cdfof Y. )
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Question 4: (20 Points]. Amang 3578 small pieces of a special kind of mineral stone ‘obtained from

its ore (=maden cevheri), 49 of them are found to have impurity {=another chem|ca|)

If 150 stone pieces are randomly selected and sold to a buyer, what is the probablhty that the buyer will

_ find at least 3 pieces to contain impurity?

a} (10 points} Use Poisson approximation to Binomial to evaluate the probability in the question.
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b) (10 points) Use the central limit theorem to approximate the probability in the guestion.
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-7 - Question 5: (23 Points) In a physics laboratory, the intensity of light is measured by two independent
T - experimenters from two different sources, respectively. Suppose the-intensity measurement X is
Normally distributed with mean 25 and standard deviation 3 for both experimenters and the sources.

a) (8 points) find P(22 <X <30).
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. b) (8 points) If the first experlmenter repeats herr measurements mdependently for 70 times, what
k is the probability that at most 50 of those measurements will be between 22 and 307

(Hint: Use Normal approximation)
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¢) (7 points) The Ilght is directed to the same target from the two sources. Find the probabllltv that
the total |nten5|ty on the target is measured to be at least 40.
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